What is claimed is: 

1. Device for resistivity soundings on water covered subsurfaces (3) 
comprising a multi-channel cable (1) with an array of electrodes including a first 
current electrode (9), a second current electrode (11) and a number of voltage 

5 electrodes, whereby the voltage electrodes arc positioned between the first and 
second current electrodes (9, 1 1 ). 

2. Device according to claim 1, whereby the voltage electrodes (14 and 15 t 15 
and 18, 18 and 19, 19 and 20) are separated from each other by a distance (21, 22, 
23. 24) along the cable (1) that decrease from the first current electrode (9) towards 

1 0 the second current electrode (1 1). 

3. Device according to claim 1, whereby the first current electrode (9) is 
located nearby a first end (4) of the cable (1) tbat is connected to a vessel (2). 

4. Device according to claim 1, whereby the second current electrode (11) is 
located nearby a second end (10) of the cable (1) that is connected to a vessel (2). 

15 5. Device according to claim 1, whereby a first voltage electrode (14) is 

separated from the first current electrode (9) by a distance (16) that is at least equal 
to the distance (17) between a second voltage electrode (15) and the second current 
electrode (11), and whereby further voltage electrodes (18, 19, 20) arc located 
between the second voltage electrode (15) and the second current electrode (11). 

20 6. Device according to claim 1, whereby the voltage electrodes (14 and 15. 15 

and 18, 18 and 19, 19 and 20) are connected to each other such that a voltage 
gradient can be measured between pairs of voltage electrodes wherein the distance 
(21, 22, 23, 24) between the voltage electrodes decrease along the cable (I) from the 
first current electrode (9) towards the second current electrode (11). 

25 7. Method for measuring the apparent resistivity of water covered subsurfaces; 

including the steps of 

(0 towing a multi-channel cable (1) along the water covered subsurface (3), 
whereby said cable (1) has an array of electrodes comprising a first current electrode 
(9), a second current electrode (11), and a number of voltage electrodes (14, 15, IS, 

30 1 9, 20) located between the current electrodes (9, 1 1), 

(it) generating an electrical field (12, 13) between the current electrodes (9, 11) 
by injecting an electrical current. 



(«/) measuring of a voltage gradient associated with the generated electrical 
field (12, 13) between a first and a second voltage electrode (14. 15) of the array of 
voltage electrodes, 

(*v) measuring of a voltage gradient associated with the generated electrical 
5 field (12, 13) between further pairs of voltage electrodes, whereby further voltage 
electrodes (18, 19, 20) are located between the second voltage electrode (15) and the 
second current electrode (1 1), 

(v) calculating the resistivity as a function of depth beneath the water covered 

subsurface. 

10 8. Method according to claim 7, whereby, the distance (16) between the first 

voltage electrode (14) and the first current electrode (9) is at least equal to the 
distance (17) between the second voltage electrode (15) and the second current 
electrode (11). 

9. Method according to claim 7, whereby a voltage gradient is measured 
15 between pairs of voltage electrodes (14 and 15, 15 and 18, 18 and 19, 19 and 20) 

being separated from each other by a distance (21, 22, 23, 24) that decreases from the 
first current electrode (9) towards the second current electrode (1 1 ). 

10. Method according to claim 9, whereby a voltage gradient is measured 
between pairs of neighbouring voltage electrodes (14 and 15, 15 and 18, 18 and 19, 

20 19 and 20). 

11. Method according to claim 9, whereby a voltage gradient is measured 
between at least two pairs of voltage electrodes (14 and 15, 15 and 18, 18 and 19, 1 9 
and 20) coupled through a common voltage electrode (15, 18, 1 9). 

12. Method according to claim 11, whereby noisy apparent resistivity curves, 
25 resulting from voltage measurements between the common voltage electrode (15, 18, 

19) and two neighbouring voltage electrodes (14, 15, 18, 19, 20) due to noise on the 
common voltage electrode (15, 18, 19), arc corrected in accordance with adjacent 
resistivities in order to obtain a smooth apparent resistivity curve. 

13. Method according to claim 1 1, whereby noise on the common voltage 
30 electrode (15, 18, 19), resulting in deviated voltage measurements at two pairs of 

voltage electrodes (14 and 15, 15 and 18, 18 and 19, 19 and 20) coupled through the 



common voltage electrode (15, 18, 19), is removed by compensating the 
measurements according to the following equation 
s2 = -sl x Kl /K2 

where Kl and si are the geometrical factor and the resistivity noise related to a 
5 first resistivity value obtained by measuring the voltage gradient between the first 
pair of voltage electrodes (14 and 15, 15 and 18, 18 and 19, 19 and 20), and K2 and 
s2 are the geometrical factor and the resistivity noise related to the second resistivity 
value obtained by measuring the voltage gradient between the second pair of voltage 
electrodes (14 and 15, 15 and 18, 18 and 19, 19 and 20). 
10 14, Method according to claim 7, whereby the cable (1) is towed by a vessel 

(2) substantially parallel to the water covered subsurface, such that the first current 
electrode (9) is located nearby the vessel (2) and the second current electrode (1 1) is 
located remote from the vessel (2). 

15. Method for measuring the apparent resistivity of water covered subsurfaces 
1 5 including the steps of 

(j) towing a multi-channel cable (1) substantially parallel to the water bed (3), 
whereby said cable (1) has an array of electrodes comprising a first current electrode 
(9), a second current electrode (11) and at least three voltage electrodes (14, 15 r 18, 
19, 20) located in between the current electrodes (9, 11), 

20 (it) generating an electrical field (12, 13) between the current electrodes (9, 11) 

by injecting an electrical current, 

(m) measuring a voltage gradient associated with the generated electrical field 
(12, 13) between at least two pairs of voltage electrodes (14, 15, 18, 19, 20), whereby 
the distance (21, 22, 23) between a first pair of voltage electrodes is larger than or 

25 equal to the distance (22, 23, 24) between a second pair of voltage electrodes located 
cJoser to the second current electrode (1 1). 

16. Method for measuring the apparent resistivity of water covered subsurfaces 
including the steps of 

(z) towing a multi-channel cable (1) along the water covered subsurface (3), 
30 whereby said cable (1) has an array of electrodes comprising a first current electrode 
(9), a second current electrode (11), and at least three voltage electrodes (14, 15, IS, 
! 9. 20) located between the current electrodes (9, 11), 



07) generating an electrical field (12, 13) between the current electrodes (9, It) 
by injecting an electric current, 

(Hi) measuring a voltage gradient associated with the generated electrical field 
(12, 13) between at least two pairs of voltage electrodes (14 and 15, 15 and 18, 18 
5 and 19, 19 and 20), whereby the distance (21, 22, 23, 24) between the electrodes of 
the pairs of voltage electrodes increases from the first current electrode (9) towards 
the second current electrode (1 1), 

17. Electrode configuration for resistivity soundings on water covered 
subsurfaces (3) comprising a first current electrode (9), a second current electrode 

10 (11) and a number of voltage electrodes, that are positioned on one line, whereby the 
voltage electrodes arc positioned between the first and second current electrodes 
(9, 11). 

18. Electrode configuration according to claim 17, whereby the voltage 
electrodes (14 and 15, 15 and 18, 18 and 19, 19 and 20) are separated from each 

15 other by a distance (21, 22, 23, 24) along the cable (1) that decrease from the first 
current electrode (9) towards the second current electrode (1 1). 

19. Electrode configuration according to claim 17, whereby one of the current 
electrodes (9) is positioned more remote from the voltage electrodes (14, 15, IS, 19, 
20) than the other current electrode (11). 

20 20- Electrode configuration according to claim 19, whereby the distance (21, 

22, 23, 24) along the cable (1) between the voltage electrodes (14 and 1 5, 15 and 1 8, 
18 and 19, 19 and 20) increase from the closest current electrode (1 1) towards the 
more remote current electrode (9)- 



